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tubmag hanat id nakayadidubid kaynab sanan namanaT  gnay   Hp ikilimem
s masam tagna . K nem ini isidno satabret rotkaf utas halas idaj  nahubmutrep ayn
.iretkab   ini naitilenep naujuT halada  kutnu  m  isakifitnedignem nad isalosigne
nagned sisoibmisreb gnay iretkab  raka  sanan namanat  m nad  satifitka iuhategne
sigoloib ayn alet ini naitileneP .  nalub adap nakanaskalid h 8102 rebmeseD   iapmas
iraunaJ  102 9 golotaP muirotarobaL id  nad igolomotnE ,i  satlukaF igoloiborkiM
 nad uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP
eK muirotarobaL TPU id nagnukgniL nad natahes .  nakanuggnem ini naitileneP
m isavresbo edote  nagned   lepmas libmagnem raka  sanan   hagnet ,lakgnap naigab
uju nad gnisam gnajnap nagned gn -  naigab rep marg 02 kaynabes mc 01 gnisam
raka  .fitpirksed kutneb malad nakijasid atad nad   malad itamaid gnay retemaraP
 utiay ini naitilenep K .iretkab isalupop nad hanat Hp  iretkab isasiretkara  itupilem
ksorkam nad sipoksorkim ,sipo  iju   satifitka igoloib  ayn u(  ,fitatilauk araces AAI  ij
tafsof turalep iju   nad  araces tabmah ayad iju ni - ortiv .)   naitilenep lisaH
awhab nakkujnunem   naktapadid gnay hanat Hp  08,2 utiay  isalupop nagned
iretkab  atar -  × 59,5 utiay raka naigab agit irad atar 01  5 C UF  g/ raka  kaynabeS .  4
 utiay AAI nomroh naklisahgnem upmam talosi iretkab  sullicaB  2.ps , sullicaB  
3.ps , sullicaB  4.ps  nad  sullicaB  6.ps  .   kaynabeS 4 sof nakturalem upmam talosi f  ta
 suneg utiay sullicaB  1.ps  , sullicaB   ,4.ps sullicaB  5.ps   nad sullicaB  6.ps  nad  
kaynabes  4 m talosi  narepreb upma lortnokoib nega iagabes   nawadnec padahret
 muirasuF .ps   utiay iretkab  sullicaB   ,2.ps sullicaB   ,3.ps sullicaB  4.ps   nad sullicaB  
6.ps . Di naktapad  2  iretkab talosi emsilautum araces sisoibmisreb gnay   utiay
iretkab  sullicaB  3.ps , nad  sullicaB  .ps 4  .   
 
 :icnuK ataK sanaN  , S sisoibmi , tubmaG ,igoloiB satifitkA . 
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 ikilimem gnay tubmag hanat id nakayadidubid kaynab sanan namanaT
 nahubmutrep aynsatabret rotkaf utas halas idajnem ini isidnoK .masam tagnas Hp
 .iretkab  ini naitilenep naujuT halada  m kutnu  isakifitnedignem nad isalosigne
nagned sisoibmisreb gnay iretkab  raka  sanan namanat  m nad  satifitka iuhategne
sigoloib ayn alet ini naitileneP .  iapmas 8102 rebmeseD nalub adap nakanaskalid h
iraunaJ  102 9 golotaP muirotarobaL id  nad igolomotnE ,i  satlukaF igoloiborkiM
 nad uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP
eK muirotarobaL TPU id nagnukgniL nad natahes .  nakanuggnem ini naitileneP
 hagnet ,lakgnap naigab sanan raka lepmas libmagnem nagned isavresbo edotem
uju nad gnisam gnajnap nagned gn -  naigab rep marg 02 kaynabes mc 01 gnisam
.fitpirksed kutneb malad nakijasid atad nad raka   malad itamaid gnay retemaraP
 utiay ini naitilenep K .iretkab isalupop nad hanat Hp  iretkab isasiretkara  itupilem
 satifitka iju nad sipoksorkim ,sipoksorkam igoloib u( ayn  ,fitatilauk araces AAI  ij
tafsof turalep iju   nad  araces tabmah ayad iju ni - ortiv .)   naitilenep lisaH
awhab nakkujnunem   naktapadid gnay hanat Hp  08,2 utiay  isalupop nagned
iretkab  atar - ad atar  × 59,5 utiay raka naigab agit ir 01  5 UFC  kaynabeS .raka g/  4
 utiay AAI nomroh naklisahgnem upmam talosi iretkab  sullicaB  2.ps , sullicaB  
3.ps , sullicaB  4.ps  nad  sullicaB  6.ps  .  4 kaynabeS  sof nakturalem upmam talosi f  ta
 suneg utiay sullicaB  1.ps  , sullicaB   ,4.ps sullicaB  5.ps   nad sullicaB  6.ps  nad  
4 kaynabes  m talosi lortnokoib nega iagabes narepreb upma   nawadnec padahret
 muirasuF .ps   utiay iretkab  sullicaB   ,2.ps sullicaB   ,3.ps sullicaB  4.ps   nad sullicaB  
6.ps . 2 naktapadiD   iretkab talosi  sisoibmisreb gnay  utiay emsilautum araces
iretkab  sullicaB  3.ps , nad  sullicaB  .ps 4  .   
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 sihT .slios taep cidica ylhgih ni detavitluc ylediw era stnalp elppaeniP
 si yduts siht fo mia ehT .htworg lairetcab gnitimil srotcaf eht fo eno si noitidnoc
 ot dna ,stoor tnalp elppaenip htiw sisoibmys ni airetcab yfitnedi dna etalosi ot
ib rieht enimreted  rebmeceD morf detcudnoc saw hcraeser sihT .ytivitca lacigolo
 ygoloiborciM dna ygolomotnE ,ygolohtaP eht ni 9102 yraunaJ ot 8102
 firayS natluS ,yrdnabsuH laminA dna erutlucirgA fo ytlucaF eht fo yrotarobaL
 TPU eht ni dna ytisrevinU cimalsI etatS uaiR misaK  dna htlaeH fo yrotarobaL
 eht fo selpmas gnikat yb dohtem noitavresbo eht sesu hcraeser sihT .tnemnorivnE
 smarg 02 yb hcae mc 01 fo htgnel a htiw stoor elppaenip fo pit dna elddim ,esab
rap ehT .mrof evitpircsed ni detneserp si atad eht dna noitces toor rep  sretema
 lairetcaB .snoitalupop lairetcab dna Hp lios erew yduts siht ni devresbo
 stset ytivitca lacigoloib dna cipocsorcim ,cipocsorcam sedulcni noitaziretcarahc
ni dna tset tnevlos etahpsohp ,tset AAI evitatilauq( -  ehT .)tset yrotibihni ortiv
ewohs stluser  egareva na htiw 08.2 saw deniatbo lios eht fo Hp eht taht d
 fo latot A .toor g / UFC 501 × 59.5 fo stoor fo strap eerht fo noitalupop lairetcab
 sullicaB ,2.ps sullicaB yleman senomroh AAI ecudorp ot elba erew setalosi 4
.ps sullicaB dna 4.ps sullicaB ,3.ps  evlossid ot elba erew setalosi 4 fo latot A .6
 6.ps sullicaB dna 5.ps sullicaB ,4.ps sullicaB ,1.ps sullicaB yleman ,etahpsohp
 muirasuF tsniaga stnega lortnocoib sa tca ot elba erew setalosi 4 sa ynam sa dna
llicaB ,3.ps sullicaB ,2.ps sullicaB yleman ,.ps  erehT .6.ps sullicaB dna 4.ps su
 sullicaB yleman ,msilautum citoibmys ni eb ot dnuof setalosi lairetcab owt erew
.4.ps sullicaB dna ,3.ps  
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I. NAULUHADNEP  
.1.1  gnakaleB rataL  
( sanan namanaT  susomoc sananA  utas halas nakapurem ).L ,.rreM
 kusamret sanaN .aisenodnI id nakgnabmekid suret gnay arutlukitroh satidomok
naladna itidomok   agitek naturu itapmenem gnay kiport haub nagnagadrep malad
 amil ek nesudorp nakapurem aisenodnI .aggnam nad gnasip haletes rasebret
 lartneS .)0102 ,namkeaN nad riboS( aniC nad anipiliF ,dnaliahT ,lizarB haletes
retamuS itupilem aisenodnI id sanan iskudorp  ,nataleS aretamuS ,uaiR ,aratU a
kkd okE onoyhaC( rumiT awaJ nad taraB awaJ ,  .)4102  
 utiay ,siport aragen aratna id saulret tubmag nahal ikilimem aisenodnI
 .aupaP nad natnamilaK ,aretamuS id amaturet rabesret gnay ,ah atuj 12 ratikes
ilibairav anerak numaN  nalabetek iges irad kiab ,iggnit tagnas ini nahal sat
 kayal tubmag nahal aumes kadit ,aynnarubusek nupuam nagnatamek ,tubmag
ualup id tubmag nahal ah atuj 3,81 iraD .nainatrep laera nakidajid kutnu -  ualup
nI amatu ratkeh atuj 6 ratikes aynah ,aisenod  al gnay  sugA( nainatrep kutnu kay
.)8002 ,askibuS nad   gnay atad nakrasadreb uaiR isnivorP id tubmag nahal sauL
nahanatreP nadaB naklupmukid   09,214.707.8 halada 4102 nuhat adap lanoisaN
 id agitek rasebret tubmag nahal nasaul iaynupmem rapmaK netapubaK nad ratkeh
.)5102 ,uaiR SPB( ratkeh 94,311.160.1 iapacnem utiay uaiR isnivorP   
uret raseb naitahrep tapadnem tubmag nahal nataafnameP  kutnu amat
( nanubekrep namanat anat uti nialeS .)9002 ,okoyraH nad amatU h  aguj tubmag
 haub namanat kutnu isnetopreb - as halaS .nahaub haub satidomok ut -  nahaub
 gnay arutlukitroh isnetopreb  halada nakgnabmekid  namanat  sanan   malad
.)0102 ,alesidrA( hadum pukuc ini namanat naarahilemep nad ayadidub  
 nahal id kiab tagnas gnay nahubmutrep isnetop ikilimem sanan namanaT
tagnas sanan babes tubmag   Hp ikilimem gnay lanijram hanat id hubmut kococ
5,4 utiay sanan namanat kutnu kiab gnay Hp .masam gnay hanat -  .4,6  aideM
,risap gnudnagnem halada sanan namanat kutnu kiab gnay manat  gnay hanat  
.)0002 ,namtahirP( kinagro nahab gnudnagnem kaynab nad ,rubmeg  
 tubmag hanaT nakapurem   hanat  gnay kinagro nahab ikilimem gnay
 nad hanat adap iretkab isalupop halmuj naktakgninem upmam aggnihes ,kaynab
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adebreb isgnuf ikilimem - .adeb  turuneM   itawsaraS( .la te  aborkim .)8002 ,  malad id
rep iagabes isgnufreb hanat nahab kabmo  ga iagabes ,kinagro  namanat itayah ne
hanat malad arah rusnu aideynep nad . 
 ahasu malad fitisop kapmadreb gnay aborkim narep ipatet nakA
s nakhab aynhunepes iradasid muleb ini taas nainatrep e  iagabes paggnaid gnir
turuneM .nakigurem gnay nenopmok  kkd atinoiV ,.  ( )5102  b iretka   gnay
 namanat raka nagned sisoibmisreb  ,namanat igab arah rusnu nakaideynem tapad
sesorp utnabmem tapad  napareynep  arah  upmam nad namanat raka igab  
m iladnegne k  gnay negotap nagnares na tapad   igab fitisop kapmadreb  nahubmutrep
namanat m ,  naklisahgnem atres hubmut nomroh naklisahgnem tapad aguj aborki
aborkim itna taz  aynasawhab )4102( ,.kkd otonarP naataynrep nagned iauseS .
 namanat nanahatek naktakgninem kutnu isnetop iaynupmem tifodne iretkab
takgninem atres nomrohotif naklisahgnem nagned  namanat sativitkudorp nak
.sabeb aradu id negortin takignem nagned  
nakapurem tafsof turalep iretkaB   gnay hanat emsinagroorkim kopmolek
 nakturalem upmam P  idajnem aynhabugnem nad hanat malad isaskifret gnay
amanat baresid tapad aggnihes aidesret gnay kutneb  turalep iretkab isalupop ,n
.hanat refsozir haread id iapmujid kaynab tafsof  K  tafsof turalep iretkab kopmole
 suneg irad lasareb aisenodnI id nainatrep nahal adap tapadret kaynab gnay
retcabortnE   nad  miuretcabocyM )7002 ,kkd itawsaraS( .  tifodne iretkab aparebeB
gnay   nad AAI naklisahgnem lortnokoibnega   halada aynaratnaid sanomoduesP  ,
caB i retcabotozA ,sull  nad  muiliripsozA  otonarP(  .)4102 ,kkd   
 narep ayngnitnep tagnigneM iretkab   raka adap sisoibmisreb gnay
amanat n  namanat igab arah rusnu naaideynep nad napareynep sesorp malad sanan
 silunep akam ,sanan gnay naitilenep nakukalem halet  reb  luduj “I isalos  nad  
isasiretkaraK  B iretka  gnay  B sisoibmisre  id  A rak  T namana  N sana  (  sananA
 susomoc ).L ,.rreM   tubmaG nahaL ulauK aseD  eN ceK san natama   gnabmaT






.2.1  naujuT  
         kutnu naujutreb ini naitileneP  :  
.1   M  sisoibmisreb gnay iretkab isakifitnedignem nad isalosigne nagned  raka  
sanan namanat   
.2   M satifitka iuhategne  igoloib  namanat raka adap tapadret gnay iretkab s sanan . 
.3.1       taafnaM  
 halada ini naitilenep taafnaM iuhategnem kutnu  sinej -  gnay iretkab sinej
sanan namanat raka adap sisoibmisreb   nahubmutrep padahret aynisnetop nad
sanan   id  tubmag nahal  gnajnaP obmiR aseD rapmaK netapubaK . 
.4.1       sisetopiH  
 sisetopiH nay iretkab aynada halada ini naitilenep  nagned sisoibmisreb g
















AKATSUP NAUAJNIT .II  
.1.2   tubmaG hanaT  
nakapurem tubmag nahaL   kutnebret nad hasab gnay nahal isidnok utaus
 iatnal id namanat nahutnurer uata kinagro nahab helo nakupmunep aynada anerak
 tagnas gnay utkaw nuruk malad idajret nad gnanegret atres hasab gnay natuh
G .amal I id kutnebret gnay siport tubma kutnebret aisenodn   udiser isalumuka helo
isategev  aka ayak gnay natuh ( negortin nad ningil awaynes n .)9002 ,risomaS  
hanaT   irad kutnebret tubmag kinagro nahab nakupmut   irad  gnay namanat
 habmatreb suret nanubmiT .muleb nupuam kupal hadus gnay kiab ,itam halet
 sesorp anerak boreana isidnok helo tabmahret isisopmoked   ujal anerak
iggnit hibel kinagro nahab nahabmanep  nuhat naubir amales idajret aynsesorp ,
.)9002 ,hamitohC( hadner gnay arah rusnu ikilimem nad  
 
1.1.2  tubmaG isakifisalK  
s tubmag hanat isakifisalK  malad mumu arace anat isakifisalk  hanat ,h
 iagabes lanekid tubmag losonagro   uata h slosotsi  ilimem gnay hanat utiay  ik
 nagned kinagro nahab nasipal mc/g 1.0 < babmel naadaek malad )DB( sinej tareb 3 
uata mc 06 > labet nagned mc/g 1.0 > DB nagned kinagro nasipal 3  > labet nagned
.)8002 ,askibuS nad sugA( mc 04  
iric ikilimem tubmaG - ric i  sinej nakutnenem malad iridnesret isakifisalk
 aynnagnatamek itnasruN   nad mihoR  002( 9  ) nakatagnem  agnatamek takgnit n 
tapad tubmag hanat  idajnem nakadebid  agit  amatrep ,isakifisalk   kirpas uata  
 araces isisopmokedret halet gnay kinagro nahab ikilimem ini takgnit adap tubmag
sugab  rubus gnologret nad . audek  kimeh  gro nahab ikilimem utiay  gnay kina
gnades ayn nagnatamek  g nad  kirbif tubma tubmag utiay   nahab ikilimem gnay
gnem nad tikides gnay kinagro tikides isisopmoked imala . 
tubmag )1102( .kkd adiruN turuneM  nakadebid tapad   nakrasadreb
k aynnamalade ,  05( - )mc 001  lakgnad tubmag  001( , - )mc 002  gnades tubmag  ,
 002( - )mc 003  malad tubmag  nad ,  namaladek )mc 003 >(  malad tagnas tubmag  .
 nakrasadreB tubmag hanat aynnarubusek takgnit  id tapad nakisakifisalk   idajnem
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 nagnolog agit utiay  kifortue tubmag  )rubus( kifortosem tubmag ,  )rubus kaga(   nad
kifortogilo tubmag  )rubus kadit(  ( askibuS nad sugA , )8002 . 
 
2.1.2  tubmaG hanaT kitsiretkaraK  
.1  tubmaG kisiF tafiS  
 kutnu aynnataafnamep malad gnitnep gnay tubmag kisif kitsiretkaraK
 isi tareb ,ria radak itupilem nainatrep ytisned klub   nabeb nahanem ayad ,)DB(
( yticapac gniraeb  ,) nedisbus   kilab kadit gniregnem nad ,)naakumrep nanurunep(
( gniyrd elbisrevirri S nad sugA( )  ulrep  gnay  kisif  tafis  aparebeB .)8002 ,askibu
anat isavresnok  nagned  aynnatiak  nakitahrepid ria  radak halada tubmag  h   atres
001 aratna rasikreb tubmag hanat ria radaK .ria  gnagemem  satisapak - % 003.1  
em )ayntobob  ilak  31( ayngnirek  tareb irad  nakbabeyn ytisned klub  idajnem )DB(  
  .hadner ytisned kluB   takgnit  nagned  tiakret  ek nahab  nagnudnak  nad nagnatam  
arenim nad  gnatam  nikames anamid  ,l   larenim nahab nagnudnak iggnit  nikames
ats nikames  tubmag  hanat  nad  raseb  nikames naka  DB akam  hadum kadit( lib
.)2102 ,inimtaR( )nakasurek imalagnem  
 aggnihes ,esaniardid tubmag nahal alib tusuynem naka tubmag emuloV
 ,emulov natusuynep anerak nialeS .)nedisbus( hanat naakumrep nanurunep idajret
nedisbus   nuhat 2 malaD .isore nad isisopmoked sesorp aynada anerak idajret aguj
 .mc 05 iapacnem asib nedisbus ujal ,esaniardid tubmag nahal haletes amatrep
2 ratikes nedisbus ujal ayntukireb nuhat adaP -  nagnatamek gnutnagret ,nuhat/mc 6
narulas namaladek nad tubmag   raka irad tahilid asib nedisbus aynadA .esaniard
 nahanem ayad nakbabeynem tubmag DB aynhadneR .gnutnaggnem gnay namanat
 nabeb aggnaynem uata )yticapac gniraeb(  r tagnas idajnem  nad sugA( hadne
.)8002 ,askibuS  
.2  tubmaG hanaT aimiK tafiS  
 aimik kitsiretkaraK  ,nagnudnak helo nakutnetid tagnas tubmag nahal
,nalabetek   adap larenim sinej nad tartsbus  tubmag rasad id  takgnit atres ,
 gnaruk aynmumu aisenodnI id tubmag larenim nagnudnaK .tubmag isisopmoked
 .kinagro nahab halada aynasis nad %5 irad nahaB  ridret kinagro irad i  awaynes -
 01 ratikes tamuh awaynes – halada aynnial raseb naigabes nad %02   awaynes
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,nietorp ,nirebus ,niser ,ninnat ,nilil ,asolulesimeh ,asolules ,ningil   awaynes nad
aynnial  )2102 ,inimtaR(  .  
kudni nahab helo ihuragnepid tagnas tubmag aimik isisopmoK   ,namanat
.aynilsa nagnukgnil aimik tafis nad isisopmoked takgnit   hanat nagned adebreB
 fitka gnay naigab ,larenim adap   halada tubmag hanat esaf  aynriac  tubmag  nakub ,
masa irad iridret tubmag irad riac esaF .namanat asis irad iridret gnay natadap -
 masa m gnay  kitamora nupuam  kitafila kinagro gnay lanoisgnuf  sugug ikilime  
 .)2102 ,inimtaR( enima nad  liskordih  ,liskobrak  itrepes  fitka  
iaynupmem aguj tubmag hanaT  awaynes   iggnit hibel huaj gnay C
id kgnidnab adaP .larenim hanat na  y nobrak ,siport haread  hanat helo napmisid gna
 nad hanat helo napmisid gnay nobrak ilak 01 asib tubmag nahal adap namanat nad
)8002 ,askibuS nad sugA( larenim hanat adap namanat . 
t tagnas gnay P nad N arah rusnu ikilimem tubmag hanaT  nad iggni
id y P/C nad N/C nagnudnak helo ituki  gna  tapad )%15>( iggnit tagnas
 nagnudnaK .nurunem P nad N arah rusnu naaidesretek arah rusnu nakbabeynem
 ,kkd otnuyhaW( )%10,0<( hadner kusamret nM nad uC ,nZ awaynes nahurulesek
.)3102   
.3  tubmaG hanaT igoloiB tafiS  
hanat aimik nad kisif tafis halasam nialeS   halasam tapadret aguj ,tubmag
N nad C isasilarenim tabika N nad C rusnu nagnalihek aynidajret utiay igoloib -
 tagnas tubmag isisopmoked ujal ,fitkuder gnay tubmag nagnukgnil adaP .kinagro
HC radak ,nucareb kinagro masa naklisahid kaynab nad tabmal
 
₄ OC nad , ₂ HC . ₄ 
OC nad ₂ sag nakapurem   uata acak hamur kefe nakutnenem gnay amatu
 tapmet nakapurem gnay tubmag nahal uti babes helo ,labolg nasanamep
 babeynep idajnem kadit raga kiab nagned alolekid surah nobrak isalumuka
ub huragnepreb aynrihka gnay labolg nasanamep  napudihek adap kur  kulham
atrakidairuS( pudih  .tilakgnunamiS nad  02 60 .)  
utiay ,tubmag hanat malad id aborkim nagnolog agit tapadreT   )1( :
 nagnolog A suonohthcotu  id naktapadid patet ulales gnay aborkim nagnolog ,
 adapek gnutnagret kadit nad hanat malad huragnep - huragnep   )2( ,raul nagnukgnil
 nagnolog Z kinegomi  hanat malad id aynnaridahek gnay aborkim nagnolog ,
 naktabikaid huragnep aynada helo - uragnep  nagnolog )3( ,urab gnay raul h
 7 
 
T neisnar  aynada nagned naamasreb aynnaridahek gnay aborkim nagnolog ,
 .nataub araces nahabmanep  hanat id narep ikilimem tubesret aborkim kopmoleK
 ruad itrepes napudihek kutnu gnitnep gnay kinagro rusnu ruad malad amaturet
retkaB .AAI ruad nad ,tafsof ruad ,negortin  negortin ruad malad tabilret gnay i
,negortin tabmanep iretkab halada  nakgnades   ruad malad tabilret gnay iretkab
 ,tafsof turalep iretkab halada tafsof nad   AAI ruad iagabes tabilret gnay iretkab
iretkab halada   retkab iagabes tifodne rutagnep taz lisahgnep i  hubmut  (  lebpmaC  te
a .)3002 ,.l  
.2.2  sanaN  
( sanaN susomoc sananA   nakarikrepid gnay namanat nakapurem .)L
 helo nakumetid gnay nataleS akiremA irad lasareb nawasgnab   nuhat adap aporE
ek daba rihkA .naebiraC ualup id 3941 -  naklanekrepmem loynapS nad sigutroP 61
ek daba adap aggnihes ,nataleS kifisaP nad ,akirfA ,aisA auneb ek sanan - ,81   haub
awaH id nakayadidubid ini  okiskeM nad ,lisarB ,anihC ,anipiliF ,dnaliahT ,i
awaL( .)3102 ,l  
sanan namanat isakifisalK   tapad sanan nahubmut akitametsis malad
aynimonoskaT ,eaecailimorB agraulek malad ek nakgnologid  utiay   : modgniK :
 : suneG ,easoniraF : odrO ,eamrepsoignA : saleK ,atyhpotamrepS : isiviD ,eatnalP
 ,sananA  : seisepS  sananA susomoc  .L  an namanaT  nad hubmut tapad san
 iapmas aratU gnatniL °52 aratna katelret gnay siport haread id kiab isatpadareb
 m 001 tapmet naiggnitek nagned nataleS gnatniL °52 –  naakumrep irad m 008
12 aratna rutarepmet nad tual   C° – 72  ehreb naka namanaT .C°  alib hubmut itn
01 aratna katelret rutarepmet   C° – 61  72 sata id rutarepmet aliB .C°   akam ,C°
akul imalagnem naka namanat -  gnay isaripser nad isaripsnart anerak akul
nahibelreb  ( daH nad itai  I )8002 ,inayirdn . 
nay najuh haruC an namanat helo nakhutubid g  san  0001 rasebes halada
mm 3 – mm 0051 3 ad nuhat rep  %07 aradu nababmelek n - aN .%08  san
 gnudnagnem kaynab pukuc ,risapreb iapmas risapreb gnupmel hanat nakulremem
 5,4 aratna id Hp aynkiabes nad ,kiab esaniard ,kinagro nahab – 5,6  ( daH  nad itai
I )8002 ,inayirdn  .  
 nakutnenem gnay milki rotkaf nakapurem irahatam raniS  nahubmutrep
an haub satilauk nad  akam ,hadner tagnas irahatam ranis esatnesrep alibapA .san
mc 001  
mc 05  
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n namananep aynmumu adaP a  nagned launam araces nakukalid san
 utnab tala nakanuggnem  gnabul adap manatid tibiB .lukgnac itrepes anahredes
 5 malades nakaidesid halet gnay manat –  ±( tibib salek naruku gnutnagret mc 01
nuad ,manatid mulebeS .gnabul rep tibib utas nad )tibib naigab gnajnap ¼ -  nuad
 ada gnay raka raga nakgnalihid tibib adap aut  itaidaH( hubmut tapec ukub adap
.)8002 ,inayirdnI nad   
 nad namanat nahutubek nagned nakiausesid aynasaib nakupumeP
utiay ,nakupumep macam aud tapadret mumu araceS .nahal narubusek   kupup
 .nalusus kupup nad rasad sisod nagned gnadnak kupup apureb rasad kupuP   01 – 
 nakmanebid uata kiralid arac nagned nakirebid ah/not 51 hanat malad ek   taas adap
nad manat  p  amatrep nakupumeP .ilak aud kaynabes nakirebid nalusus kupu
haletes nalub 3 nakirebid  /gk 003 : aerU sisod naarikrep nagned manat ah ,  : PST
,ah/gk 001  51 : lCK /gk 0 ah  .  01 nakirebid audek nakupumeP –  naidumek nalub 41
 gnalejnem(  gnicrof nubmep naucamep /  051 : aerU sisod naarikrep nagned ,)naag
 0 : PST ,ah/gk -  001 : lCK ,ah/gk 05 - /gk 002 ah  .  nakukalid kupup nairebmeP
 5 ± malades kiralid arac nagned - es id mc 01  pututid naidumek ,namanat gnililek
.hanat nagned ilabmek  
  .3.2     iretkaB  
 halada iretkaB orkm  emsinagro halmuj nagned laggnut lesreb  isalupop  
 id iapmujid nad kaynab gnilap es pait  nupualaW .metsisoke   licek hibel aynnaruku
 adapirad setecimonitcA  ikilimem iretkab ,rumaj nad   hibel kilobatem naupmamek
nanarep gnagemem nad magareb  gnitnep   isisopmoked ,hanat nakutnebmep malad
hanat isaidemer ,kinagro nahab -  ,arah rusnu isamrofsnart ,ramecret hanat
aguj nad namanat nagned kitsilautum araces isargetnireb   babeynep iagabes
 itawsaraS( nnamanat tikaynep ,.kkd  .)7002  
 iretkaB  adap negotap ,kitiforpas ,kitisarap ,sabeb pudih tapad pudih
 ,hanat malad ,mala id saul rabesret ayntatibaH .nahubmut nad naweh ,aisunam
 iapmas( refsomta + ul malad id ,)imub sata id mk 01  iretkaB .tual id nad rupm
iretkab kutneB .gnukgnel nad gnatab ,talub rasad kutneb iaynupmem  
tapad iretkaB .utnetret nahubmutrep tarays nad rumu helo ihuragnepid tapad aguj  
 ,nanakam rotkaf nakbabesid gnay kutneb nahaburep utiay isulovni imalagnem
 nad ,uhus  tapad uti nialeS .iretkab igab nakgnutnugnem gnaruk gnay nagnukgnil
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 hanat malad id aborkim isgnuf ,)7002( .kkd itawsaraS turuneM
 ,hanat malad arah rusnu aideynep iagabes utiay ,tapme idajnem nakgnologid
 nahubmutrep ucamem ,kinagro isasilarenim ,nad kinagro nahab kabmorep
gnep itayah nega iagabes nad namanat  .namanat tikaynep nad amah iladne
 rubuynep iagabes aynmumu adap nainatrep gnadib id aborkim kepsa aparebeB
 nahubmutrep ucamep ,resopmoked ,negrotiN isaskif ,sumuh nakutnebmep ,hanat
.namanat natahesek nad namanat  
4.2 1. .  negA lortnokoiB  
negA   nupuam tikaynep nagnabmekrep tabmahgnem tapad lortnokoib
gotap isalupop utiay arac aparebeb iulalem ne  kitoibitna awaynes iskudorpmem  ,
 iskudorp iulalem eF rusnu nataafnamep isitepmok ,isirtun uata gnaur nagniasrep
i ,isnetsiser emsinakem iskudni ,roforedis  nahabmacekrep rotkaf isavitkan
 gnay emsitisarap ,niskot itrepes satisinegotap rotkaf isadarged ,negohtap
nep relulesartske mizne iskudorp naktabilem aynlasim ,les gnidnid isadarged  
k ß ,esaniti -  leeK( esanakulg 3,1 na d .)7991 ,ogafeD  
g irad iretkab kopmoleK ne  su muiretcaborgA   nad sanomoduesP   kaynab
 nakenem upmam nakropalid aynaudek ,lortnokoib nega iagabes naktaafnamid
 iskudni nad kitoibitna awaynes nakraulegnem nagned gnusgnal araces negotap
namanat adap kimetsis nanahatek   tikaynep gnaresret gnay rawam nad kisrep
llaG nworC  ( .)2102 ,sajitgnineojaH  
4.2 2. .  tapsoF turaleP iretkaB  
 hanat emsinagroorkim kopmolek nakapurem )FPB( tafsof turalep iretkaB
 aynhabugnem nad hanat malad isaskifret gnay P nakturalem naupmamekreb gnay
jnem  .namanat paresid tapad aggnihes aidesret gnay kutneb ida  turalep iretkaB
 masa nakiserkesnem arac nagned tural kadit tafsof habugnem upmam tafsof
 masa itrepes kinagro F tamro  , A tates  , P etanoipor  , L tatka  , G talokil  , F taramu  nad ,
S tanisku  hisailuS(   .)0102 ,.kkd  atsiraM turuneM kkd ( . 3102  malad id tafsof ,)
 nahubmutrep sesorp igab gnitnep narepreb gnay arah rusnu nakapurem hanat
amanat .n  
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retkab helo utnabid hanat malad id tafsof arah rusnu naaidesreteK  i
id kaynab gnay tafsof turalep  iretkab irad taafnaM .refsozir haread id iapmuj
 utiay tafsof turalep  namanat nahutubek aynhurules uata naigabes isutitsbusnem
 gnay lisah nakirebmem nad aynhanat P nagnudnak adap gnutnagret ,P kupup naka
namanat nagnabmekrep nad nahubmutrep padahret fitisop  ( atrakidairuS  nad  
tilakgnunamiS 02 , .)60  
 kaynab halet hanat adap tafsof turalep iagabes narepreb gnay iretkaB
 ,sullicaB ,succocorciM ,sanomoduesP suneg irad lasareb aynaratnaid ,nakumetid
lF nad ,alleisbelK ,retcaboretnE ,muiretcaborcyM ,retcabotezA tcabovo  muire
02 ,hisgninawruP( 21 .)  02( itawadiW 01  ayn naitilenep lisah irad nakropalem )
 iretkab awhab nakataynem  sanomoduesP  nad  sullicaB  turalep iretkab nakapurem
 iagabes rasebret naupmamek ikilimem gnay tafsof rezilitrefoib .  iretkaB sullisaB  
 tafsof turalep iagabes naupmamek ikilimem gnay KMP hanat id nakumetid aguj
.)8102 ,amizuR(  
4.2 3. . negortiN takigneP iretkaB  
 nakirebmem hanat adap negortin tabmanep iretkab naadarebeK
hanat narubusek nad nahubmut nagnabmekrep padahret raseb gnay nagnutnuek  
.tubesret iretkab helo nakukalid gnay negortin natabmanep emsinakem iulalem  
 narubuynep malad anamid nainatrep gnadib id amaturet nakasarid ini taafnaM
 natakednep utas halaS .kinagrona kupup adap gnutnagreb tagnas hisam nahal
ad natamehgnep nakukalem kutnu  inkay ,kinagrona kupup naiakamep mal
 natabmanep iulalem hanat malad aidesret N naanuggnep isneisife naktakgninem
 .2N tabmanep iretkab nagned iskaretni uata gnusgnal araces kiab ,2N
uata hanat iulalem nakisakilpaid gnay kiab ,2N tabmanep iretkab nataafnameP  nup
( hineb gnitaoc dees  ayapu malaD .N nakupumep isneisife naktakgninem upmam )
 2N tabmanep iretkab naanuggnep ,gnajnap akgnaj igetarts rihka naujut iapacnem
( inat ahasu natapadnep nad iskudorp naktakgninem kutnu halada atrakidairuS   nad
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 takignep iagabes narepreb aguj iretkaB namanat raka adap negortin  
gnacak -  ,nagnacak  naitileneP  sajitgnineojaH ( )2102  nakataynem  iretkab  
 muibozihR upmam  ek kusam arac nagned negortin awaynes naklisahgnem  
nagniraj  aka adap raka litnib kutnebmem nad namanat raka  gnay namanat r
id naksisoibmis . 
4.2 4. . TPZ lisahgneP emsinagroorkiM  
 tapad gnay nomroh naklisahgnem tapad tifodne iretkab aparebeB
 helo naklisahid gnay nomroh utas halaS .namanat nahubmutrep gnasgnarem
 aborkim ( AAI halada tifodne dicA citecA elodnI  nagned lanekid hibel gnay uata )
 malad utnabmem kutnu isnetop iaynupmem kitifodne iretkaB .niskua natubes
 atres nomrohotif naklisahgnem nagned het namanat nanahatek naktakgninem
d het namanat sativitkudorp naktakgninem gne  aradu id negortin isaskifmem na
(P otonar , kkd , )4102 . 
 ,sanomoduesP aynaratnaid nilerebig nad AAI lisahgnep emsinagroorkiM
ut rutagnep taZ .)3102 ,atamramiS( mulliripsozA ,retcabotozA ,sullicaB  hubm
nagned naklisahid tapad  tna gnusgnal iskaretni arac m ara  namanat nagned aborki
uata   negotap nailadnegnep sativitka iulalem gnusgnal kadit arac nagned
( 3102 ,atamramiS .)   iretkaB  retcabotozA  idajnem N nakiarugnem tapad .ps
 iretkab uti nialeS .nomrohotif naklisahgnem nad muinoma  retcabotozA  tapad .ps
 alup ( namanat raka nad iggnit ,kujat ikiabrepmem  ,atamramiS nad hasredniH
.)4002  
 nataubmep malad nakisakilpaid tapad hubmut nomroh lisahgnep iretkaB
 tagnas ini taas nredom nainatrep adap itayah kupup naanuggneP .itayah kupup
 aynnaataynek adap anerak nakhutubid  adisitsep itrepes aimik kupup naanuggnep
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III . EDOTEM NAD IRETAM  
.1.3  tapmeT   nad utkaW  
ini naitileneP  halet  alid uk nak   id  nad igolomotnE ,igolotaP muirotarobaL
 igoloiborkiM  natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
uaiR misaK firayS  irad   nalub rebmeseD  102 8 – iraunaJ  102 9. 
 
.2.3   nahaB nad  talA  
id gnay nahaB nakanug   gnotnak ,nagnat gnuras , % 07 lohocla utiay
pelk kitsalep  , usit , ,lohokla ,)% 58,0 lCaN( sigoloisif lCaN  N  neirtu A rag  ( AN )  ,
 ,sedauqa muinimula  liof bal ,idap satrek ,sapak , le   naanrawep taz marg   nad  lepmas
 sanan nubek id adareb gnay fitareneg esaf adap neeuq sateirav sanan namanat raka
 gnabmaT aseD tubmag nahal rapmaK netapubaK . 
 ,yarpsik lotob ,gnarap : utiay ini naitilenep kutnu nakanugid gnay talA
 ,rekaeb saleg ,emulov tepip ,aremak ,nenamrep lodips ,gnitnug ,naretem
 ubal ,rabeynep acak gnatab ,irtep nawac ,xetrov ,retem Hp ,falkotua , poksorkim
reyemnelre eht ,  ,retemomr wolf ria ranimal  kar , iskaer gnubat ,talub eso tawak ,
mit ,nevo ,tepiporkim ,L gnatab ,iskaer gnubat nab .nesnub upmal nad ,kitilana nag  
 
.3.3   naitileneP edoteM  
edoteM   naitilenep malad nakanugid gnay edotem sinej nakapurem ini  
isavresbo utiay ,  nagned   nasawak id sanan namanat raka lepmas libmagnem
rapmaK netapubaK gnabmaT natamaceK sanaN ulauK aseD sanan nanubekrep . 
utiay nakanugid gnay lepmaS   lepmas namanat raka  sanan   ,lakgnap naigab adap
gnajnap nagned gnuju nad hagnet  gnisam - raka naigab gnisam  mc 01 .  nad isalosI
 nad igolomotnE ,igolotaP muirotarobaL id nakukalid iretkab isakifitnedi
 natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF igoloiborkiM
 itupilem sisoibmisreb gnay iretkab padahret natamagneP .uaiR misaK firayS
 araces m ipoksorka s, m ,sipoksorki  b iju  padahret igoloib satifitka iju nad aimikoi
id gnay iretkab itilet .fitpirksed araces sahabid naka tapadid gnay ataD .  
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.4.3  P naanaskale  naitileneP   
.1.4.3  neP nalibmag  lepmaS  rakA   
 lepmas nalibmagneP nakukalid  es  arac gnilpmas evisopruP   nautnenep(
s utiay )lepmas kitit lepma  gnay  naka  uluhad hibelret nakutnetid libmaid  
rusnu nagnabmitrep nakrasadreb - nahutubek iauses uata ikadnehekid gnay rusnu  .
 lepmaS kitit 5 kaynabes libmaid  giz araces -  gaz  ( nesuH  02 70 ) nagned   1 nahal saul
sadreb naktisopmokid ulal ,aH a  utiay nakanugid gnay lepmaS .raka naigab nakr
gnisam nagned gnuju nad hagnet ,lakgnap naigab adap namanat raka lepmas -
gnisam  lepmas tareb  2 g 0 . libmaid lepmas haletes naidumeK   nagned
ukgnac nad gnarap nakanuggnem  pilk kitsalp maladek nakkusamid raka lepmas l
 malad ek napmisid lepmas  ,lebal irebid nad xob looc   muirotarobal ek awabid nad
.isalosi id kutnu  
.2.4.3  ( AN aideM nataubmeP )ragA neirtuN  
 aidem gnabmit utiay retil utas malad AN aidem nataubmeP
 nakkusamid naidumek marg 82 kaynabes kitilana nagnabmit nakanuggnem
 gnubat maladek reyemnelre  naidumek retil 1 kaynabes sedauqa nakabmat .
 nakanuggnem naksanap talp toh  nagned naknegomohid nad  rerits  ,  aletes
 nad sapak apureb putunep nakireb naidumek negomoh liof muinimula   tulum adap
 gnubat  reyemnelre  nakanuggnem isasiliretS .napaugnep idajret kadit ayapus
lcotua
 
01 amales C ̊ 121 uhus nagned eva   nawac ek nakgnaut uti haleteS .tinem
d kitpesa araces irtep i  ranimal wolf ria   nad tadamem aggnih aidem nakmaid
.nignid  
 
.3.4.3    esaremunE   tifotkE iretkaB  
 utiay tifotke iretkab lepmas nalibmagneP nem arac nagned  iretkab libmag
id lepmenem gnay  gnay sanan raka lepmaS .sanan namanat raka raul naigab
 mc 01 gnajnapes lakgnap naigab sanan namanat rakA .g 02 kaynabes helorepid
 gnubat malad ek lepmas nakkusam nad naigab 2 idajnem gnotopid g 01 kaynabes
 09 lirets sigoloisif lCaN isireb gnay reynemnelre  tinem 2 amales xetroV .lm
 iagabes tapadid gnay lCaN nariac naidumeK .ilak 3 kaynabes ˡ ̄ 01  ires iraD .
 narecnegnep ˡ ̄ 01   ires iadjnem lirets sigoloisif lCaN lm 9 + lm 1 libmaid
 narecnegnep ̄ 01  ²  aggnih 01  ̄ 3 01 nad  ̄ 4  narecnegnep ires iraD .  ˡ ̄ 01 , ̄ 01  ² 01 ,  ̄ 3 




 ̄ 4 gnisam -  araces lm 5,0 kaynabes AN aidem malad ek manatid gnisam
 nagned gnutihid inolok hubmut haleteS .olpud retnuoc ynoloc  gnay nawaC .
id nad hilipid 03 aratna halmujreb ayninolok gnay irtep nawac halada gnutih -  003
102 ,oyulaW( inolok  sumur nakanuggnem nagned gnutihid inolok halmuJ .)0
: tukireb iagabes  





rotkaf  arecnegnep 𝑛
� halmuj  inolok  malad  nawac  
oloK a hubmut gnay iretkab in alad umrep irad lasareb gnay iretkab h naak  
raka   natamagnep nakukalid naidumeK .tifotke iretkab nagned tubesid gnay sanan
 kutnU .sigoloib satifitka iju nad aimikoib iju ,sipoksorkim ,sipoksorkam araces
.sata id itrepes amas nakukalid gnuju naigab raka nad hagnet naigab raka  
 
.4.4.3  E iretkaB lepmaS nalibmagneP tifodn  
isalosI   sanan raka adap tifodne iretkab nakukalid   kutnu iuhategnem  
naadarebek  iretkab  nagniraj malad id  sanan namanat raka   rakA .)sisoibmisreb(
 nagned ilabmek icucnem arac nagned nakliretsid ,hisreb hadus gnay
 1 amales xetrov nad lirets sedauqa nakanuggnem ilak 2 kaynabes tinem itnag .  
 ignalauid nad tinem 1 amales ilabmek xetrovid nad %5 xorolk natural nagned
 ,ilak 3 kaynabes  kaynabes lirets sedauqa nakanuggnem naicucnep nagned irihkaid
 .ilak 2  raka haleB tesnip nakanuggnem  lirets   halebid gnay rakA .citpesa araces
.AN aidem malad ek manatid kitpesa araces   raka nahaleb id hubmut gnay iretkaB
 ek kusam gnay tifodne iretkab halada  .sanan namanat raka nagniraj malad
 iretkab inolok ayntujnaleS .isalosi sesorp nakukal naidumeK  araces itamaid
.sigoloib satifitka iju nad aimikoib iju ,sipoksorkim ,sipoksorkam  
5.4.3  P iretkab nainrume   
I nay iretkab isalos g  tapadid h  kutnu nakinrumid sura  nakaib naktapadnem
k anerak inrum o nay inol g ubmut h isam irtep nawac malad h  aparebeb tapadret
ko ned nakukalid nainrumeP .inol g  kinket na g  nasero T  aidem adap a neirtuN g ra  
 .)AN( M id tubesret aide  amales isabukni  1 2 � 42  𝑚𝑎𝑗  us adap h  ̊ 73 u es C h ni gg  a
nem hg inrum talosi naklisa  nafrI( , .)4102  naserog kinkeT   adap tahilid tapad T
3.3 rabmaG . 
 













3.3 rabmaG iretkaB nainrumeP naseroG rulA .  
.4.3  ifitnedI iretkaB isak   araceS sipoksorkaM  nad sipoksorkiM ,  ijU   iskaeR
aimikoiB   
K olofrom araces kitsiretkara g oloisif nad i g  iualem nakukalid si nep g  natama
 .sipoksorkim nad sipoksorkam araces  
.1.5.3       sipoksorkaM araceS isakifitnedI  
adap )sipoksorkam( gnusgnal araces itamaid isabuki lisah iretkaB   anraw
ko ,inol  k kutneb o ,inol  k naipet o  ,inol inolok naakumrep k isavele nad , o inol  
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.3.5.3  aimikoiB iskaeR ijU  
 )a     esalataK ijU  
  ijU esalatak  nem kutnu naujutreb  iuhateg naupmamek  etkab  malad ir
tak mizne naklisagnem ala nakukalid esalatak ijU .es   malad id  wolf ria ranimal
tenibac   naidumek ,irtep nawac adap AN aidem id iretkab nakhubmunem nagned
,irah 1 amales isabukniid   kutnu lohokla nagned nakhisrebid kejbo acak
kgnalihgnem id nakatarid nad libmaid iretkab talosi eso utaS .ubed nad kamel na  
natural nagned naksetetid ulal ,kejbo acak sata  H2O3  % 3   2 setet  fitisop lisaH .
meleg aynada nagned iadnatid id fitagen lisah nad aradu gnub  kadit nagned iadnat
.aradu gnubmeleg aynada  
 )b    esadiskO ijU  
 id esadisko ijU anug  kutnu nak  malad iretkab naupmamek iuhategnem
 satrek nakanuggnem nagned nakukalid esadisko ijU .esadisko nakukalem  esadixo
pirts   arac nagned .irtep nawac malad iretkab nakselognem   amales uggnutid iskaeR
 lisah nakgnades ,ugnu anraw aynlucnum nagned iadnatid fitisop lisah ,kited 51
 adum harem anraw aynlucnum nagned iadnatid fitagen .)3991 ,omoteoidaH(  
)c  esatnemreF ijU  asokulG  
 iuhategnem kutnu nakukalid tardihobrak esatnemref ijU  naupmamek
 nakraiB .masa naklisahgnem nagned alug nakisatnemrefmem kutnu iretkab
gnisam gnay iskaer gnubat adap isalukoniid maj 42 rumureb gnay iretkab -  gnisam
 amales C° 03 uhus adap isabukniid iretkaB .tardihobrak isatnemref muidem isireb
maj 42  . arem anraW  anraw nakgnades ,masa aynada kadit nakisakidnignem h
 masa aynada nakisakidnignem gninuk .)3991 ,omoteoidaH( . 
.6.3  ijU  satifitkA   sigoloiB  
)a  AAI iskudorP isnetoP ijU   
iretkaB  id AAI naklisahgnem upmam gnay  nagned fitatilauk araces iju
 negaer nakanuggnem irtemirolok edotem ikswoklaS   .)1591 ,rebeW nad nodroG(
 negaer nataubmeP ikswoklaS  turunem   rebeW nad nodroG ( 1591 )  nagned utiay
lCeF M 5.0 lm 1 libmagnem 3 OlCH lm 05 habmat id 4  %05 ayntujnales ,  natural  
pmisid  lotob malad na paleg   nagned pututid uata liof muinumula lCeF( . 3  = M5.0
OlCH( )lm 01 / g 53.1 4 OlCH lm 52 = %05  4  talosI .)sedauqA lm 52 + iretkab  
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 aidem adap nakisalukoniid ragA tneirtuN   isatnemelpusid gnay L- nafotpirt   nagned
 naserog kinket nakanuggnem mpp 001 isartnesnok giz - gaz  isabukniid naidumeK .
 iskaereP .maj 84 amales gnaur uhus adap ikswoklaS   talosi adap naksetetid iretkab  
 muidem id hubmut halet gnay ragA tneirtuN   talosi ayntujnaleS .atarem iapmas
etid halet gnay  iskaerep iset  ikswoklaS  03 amales paleg gnaur malad napmisid
 idajnem talosi inolok anraw nahaburep nagned nakkujnutid fitisop lisaH .tinem
.)5102 ,akialuZ nad adilahK( adum harem  
b  .) tafsoF turaleP naupmameK  
 nemiseps lotob malad id mapmisid gnay iretkab laggnut inolok talosI
 araces eso muraj nakanuggnem libmaid iretkab talosi arac nagned nakhubmutid
 aidem adap naklototid nad sitpesa ayaksvokiP  amales isabukniid tubesret aideM .
73 uhus adap maj 42x7 o .C  y inoloK  anoz kutnebmem upmam nad hubmut gna
 retemaiD .tafsof nakturalem upmam gnay talosi iagabes nakisakidniid gnineb
turutreb rukuid gnineb anoz nad inolok - rut irah 7 iapmas maj 42 haletes tu  
 .)5102 ,akialuZ nad itaimalsI(  FKI gnutihgnem araC G adap tahilid tapad rabma  








 : nagnareteK  
 latot retemaiD =    A  




.3 lebaT 1 natabmaH nopseR isakifisalK .  
 anoZ skednI gnineB  nagnareteK  
95,1 ≥  hadneR  
 6,1 – 21,2  gnadeS  
 51,2 – 95,2  iggniT  





                 B 
A 
 
nawadneC  iretkaB  
1R      2R  
 93  
PUTUNEP .V  
 
nalupmiseK .1.5  
 gnay naitileneP nakrasadreB lupmisid tapad nakukalid halet nak   awhab
 isalupop iretkab  atar - atar   utiay 5, 59   x 01 5 UFC g/   haleteS .raka lepmas helorepid  6 
talosi  iretkab  utiay ,  sullicaB  ,1.ps  sullicaB ,2.ps   sullicaB ,3.ps   sullicaB 4.ps , 
 sullicaB 5.ps  nad ,  sullicaB .ps 6. K  iretkab suneg manee  nakumetid gnay  ikilimem
ek upmam  na  suneG .adebreb gnay sigoloib satifitka  sullicaB .ps  ,2  sullicaB .ps  ,3
 sullicaB .ps 4  nad  sullicaB .ps G .AAI nomroh naklisahgnem upmam 6  sune
 sullicaB .ps  ,1  sullicaB .ps  ,4  sullicaB 5.ps   nad  sullicaB .ps 6 ikilimem  ek upmam na  
 malad nakturalem  awaynes  tatsof . G  sune  sullicaB .ps  ,2  sullicaB .ps  ,3  sullicaB
.ps  nad 4  sullicaB .ps tabmahgnem tapad 6  mutrep nahub   nawadnec  muirasuF .ps  
 iretkaB sullicaB  nad 3.ps   sullicaB .ps  araces sisoibmis nagnubuh ikilimem .4
 suneg adap nakgnades ,emsilautum  sullicaB .ps  ,1  sullicaB .ps  ,2  sullicaB .ps  nad 5
 sullicaB .ps  emsilasnemok araces nagnubuh ikilimem 6 padahret  .sanan namanat  
 
naraS .2.5  
p ayntujnales naitilenep kutnU  irad seiseps nautnenep iju nakukalid ulre
 kutnu isgnufreb gnay itap iju nad tapadid gnay tifodne nad tifotke iretkab
 ini iretkab hakapa iuhategnem nagned aynsigoloib satifitka naktaugnem
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AKATSUP RATFAD  
.I nad .F ,sugA   .8002 .askibuS .M .G ubmaG nahaL  nad nainatreP kutnu isnetoP :t
nagnukgniL kepsA  nad hanaT naitileneP ialaB . yrtseroforgA dlroW  
ertneC  .rogoB .)FARCI(  .aisenodnI  .lah 14  
 
 lisahgnep airetkabozihR .0102 .adnilamE .O nad ariaM .L ,inayiruN ,anitsugA
 ,gnitnumaraK kameS nahubmuT refsozihR adap AAI nomrohotiF
 .nagnaP namanaT nad ,ainotiT J muloS . 94 :)1( 9 7 - .06  
 
enootoR sisoD huragneP .0102 ,.D ,alesidrA   F  padahreT nworC nahubmutreP  
( saneN namanaT susomoc sananA  .)  lanruJ A sinsibirg   nad
.hayaliW nagnabmegneP 1(2)  : 35 - 06 . 
 
 iagabreB adap hanaT emsinagroorkiM sativitkA naijaK .9002 .R ,idrA
 .resueL gnunuG lanoisaN namaT natuH namaladeK nad nagnereleK
ispirkS  . .nadeM .aratU artamuS satisrevinU ,nainatreP satlukaF  
 
 rof loot gnigremE na :setyhpodnE .8002 .arokiS .A .R dnA .A .P ,namkcaB
 .lortnoc lacigoloiB lortnocoiB fo lanruoJ 1 :64 . - .3  
 
hauB iskudorP .5102 ,.kitsitatS tasuP nadaB - .isnivorP turuneM nahaub  
:ptth // .di.og.spb.www  .8102 iraurbeF 61 seskaiD  
 
.E ,onoyhaC  naidrA .A . bmeP huragneP .4102  .imteF .S nad  sisoD aparebeB naire
 KPN kupuP t  namanaT sanuT rebmuS iagabreB nahubmutreP padahre
( sanaN  susumoc sananA manatiD gnay )rem )L( A  namanaT aratnA n
eM muleB tiwaS  .tubmaG nahaL id naklisahgn atrepaF moJ  1 .)2(  1- .31  
 
,lebmaC   .3002 .llehctiM dnA .R amileK isidE igoloiB - .auD diliJ  aggnalrE  .
.lah 032 .atrakaJ  
 
nahC , .S.C.E  nad  .J .M   .4102 .razcleP rasaD - igoloborkiM rasaD  :atrakaJ .
.aisenodnI satisrevinU  .lah 344  
 
 adap ayauB hadiL namanaT sigoloisiforoM paggnaT .9002 .H .E .N .C ,hamitohC
 .tubmaG naroilemA padahret masaM lareniM hanaT siseT  halokeS .
.lah 19 .rogoB .)BPI( rogoB nainatreP tutitsnI anajraS acsaP  
 
 sativitkA .3102 .aganiS .H .A nad ,itaiflE .D ,naivleD  hanaT emsinagroorkiM
naT adap  .risomaS netapubaK id natuH narakabeK sakeB ha  .S
gnidisorP  1- .7  
 
.A ,iweD   sativitisneS ijU nad isakifitnedI ,isalosI .3102 .K sueruA succocolyhpatS  
 padahret nillicixomA   )ep( awattE nakanareP gnibmaK usuS lepmaS irad
atiredneP   .atrakaygoY ,ogorpnoluK ,oylumiriG hayaliW id sititsaM
J lanru  niaS  renireteV . 13 831 :)2( - .051  
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 tubmaG nahaL adap tafsoF turaleP iretkaB isakifitnedI nad isalosI .7102 .L ,iveD
 .rapmaK netapubaK gnabmaT natamaceK sanaN ulauK aseD id .ispirkS  
natreP satlukaF  natluS irgeN malsI satisrevinU nakanreteP nad nai
.uaiR misaK firayS  
 
 .dica citecaelodnI fo noitamitsE cirtemiroloC.1591 .rebeW .P .R dna A .S ,nodroG
lanruJ  loisyhP tnalP 291 :62 . -  .591  
 
 .8002 .inayirdnI nad ,.S ,itaidaH saneN ayadiduB sinkeT kujnuteP  .  ialaB :koloS
.akiporT hauB naitileneP  lah 42 . 
 
 .3991 .S .R ,omoteoidaH ketkarP malad rasaD igoloiborkiM  .atrakaJ .aidemarG .
.lah 361  
 
 fo tcepsA lacigolonhcetoiB .7002 .demahoM .A .A .H nad ,M .W ,gaggaH
 .lortnoC lacigoloiB tnalP ni dsU emsinagroorciM mA -  lanruoJ naisaruE
erutlucirgA elbaniatsuS  
 
 .2102 .D .O ,sajitgnineojaH nainatreP igoloiborkiM  .umlI aharG amatreP isidE .
 .lah 891 .atrakaygoY  
 
 naoreJ isatnemreF kudorP adap iretkaB ijU nagnidnabreP .4102 .N ,aggnabulaH
 amaL nagneD gnalakaC nakI adebreB gnaY nanapmiyneP . siseT  ,
.olatnoroG iregeN satisrevinU  
 
 malad retcabotozA iretkaboziR isnetoP .4002 .atamramiS .T nad R ,hasredniH
 .hanaT nataheseK naktakgnineM aisenodnI arutaN lanruJ 721 :5 . - 331  
 
 nataafnameP .4002 .oggnoG .M .B nad nidunasaH  nad tafsoF turaleP aborkiM
 hanaT rofsoF napareS aidesreT rofsoF nakiabreP kutnu azirokiM
( lositlU  adap( gnugaJ lisaH nad ) lositlU  .)  nainatreP umlI lanruJ
aisenodnI 8 :6 . - .31  
 
anilreH  tifodnE iretkaB naijaK .6102 .saytgninakitsuM .D nad makuP ,.K .K .L ,
( AAI lisahgneP dicA citecA elodnI  .namanaT nahubmutreP kutnu )
igolonkeT nad sniaS lanruJ  .  511 :)1( 41 – .911  
 
 nanubekreP id tubmaG hanaT iretkaB isaremunE nad isalosI 4102 .M ,nafrI
 netapubaK gnabmaT natamaceK uajiH gnabmaT .TP tiwaS apaleK
 .rapmaK  lanruJ igolonketorgA  5 1 : )1( - .8  
 
 isnetoP .5102 .akialuZ .E nad A ,itaimalsI  retcabotozA  .tafsoF turaleP iagabes
.stimoP nad nuaS lanruJ  2 1 :)1( - .3  
 
arfaK .S ,.itawalamuK .Z ,.iw , inailuM nad  talosI gninirkS .5102 .  htworG tnalP
iretcabozihR gnitomorP   irad )RPGP(  hareM gnawaB namanatreP
( mucinolacsa muillA  .olatnoroG id )  lanoisaN ranimeS gnidisorP
nagnukgniL nad nataheseK igoloiborkiM . 879 NBSI - 206 - 54227 - 60 . 
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H ,agaK S ,.ebanataW .A ,.akanaT .F ,onaM .H ,.  okenaK . dna   .9002 .aksiroM .H
 .airetcaB cityhpodnE fo secruoS sa deeS eciR  lanruoJ seborciM
norivnE 451 :)2( 42 . - .261  
 
 .7991 .ogafeD .G dna .C ,leeK s laicifeneb neewteb snoitcaretnI  dna airetcab lio
snegohtap toor . tcapmi lacigoloce dna smsinahcem  . 72 - 74  p  .C.A :nI .
 lairtserret ni noitcaretnI cihportitluM .).sdE( nworB .K.V ,egnaG
.drofxO ecneicS llewkcalB .metsys  
 
,.T .F ,adilohK  .E nad  akialuZ  isnetoP .5102 .  retcabotozA  lisahgneP iagabes
elodnI( AAI nomroH -3-  .)dicA citecA ineS nad sniaS lanruJ  :)2(4 .
7332 - .0253   
 
oK scav ,  .ygoloisyhP tnalP ni ypocsortcepS reuabssoM fo snoitacilppA .9002 .K
isatresiD  fo etutitsnI ETLE ,loohcS larotcoD yrtsimehC ETLE .
 .tsepaduB ,yrtsimehC  
 
itayimsirK . itkabuS .S , .  nad isalosI .9002 .itawradsuK .R nad fusuY .N.W ,
iretkaB isakifitnedI  ( ikoksaM nakI akuL adap fitageN marG  suissaraC
sutarua  ) A  isatsefnI tabik  haimlI lanruJ .ps sulugrA tisarapotkE
natualeK nad nanakireP . 921 : )2(1 - .431  
 
,lawaL  D  fo slaitnetoP lacimehcotyhP dna lacigolocamrahP ,lacideM .3102 .
.tsepaduB ,yrtsimehC  
 
nagidaM ,  ygoloiB kcorB .2102 .kralC .P .D dna lahatS .A .D ,.oknitraM .J ,T .M
 fo .emsinagroorciM  ocsisnarF naS nimajneB :  .sgnimmuC  
 
.adniL .R nad hamitohK .S ,.E ,atsiraM  .3102   idalosI lisaH tafsoF uraleP iretkaB
apiN gnasiP namanaT refsoziR hanaT sineJ agiT irad ( h  asuM
 acaisidarap  .gnawakgneS atoK id )hapin .rrav tnoibotorP lanruJ  :)2(2 .
39 - .101  
 
adiysruM , uilaK nad tafsoF turaleP iretkaB isakifitnedI nad isalosI .5102 .E  irad m
 .noberiC rupaK utaB gnabmaT ratikeS nasawaK siseT  tutitsnI .
.rogoB .rogoB nainatreP   
 
adiruN , ,.L .N  .A  inayluM  .1102 .sugA .F nad ,  tubmaG nahaL naalolegneP
 .natujnalekreB .rogoB hanaT naitileneP ialaB  lah 511 . 
 
itnasruN ,  nahaL adap hanaT narubuseK naalolegneP .9002 .M .A mihoR ,.I
 .tubmaG moc.topsgolb.hanatumli2rasad//:pttH  adap seskaiD .  teraM 52
9102  
 
avoN , .8102 .W   isasiretkaraK nad isalosI gnitomorP htworG tnalP   airetcabozihR
)RPGP(   satlukaF .ispirkS .rapmaK .baK teraK nanubekreP refsoziR irad
 misaK firayS natluS irgeN malsI satisrevinU nakanreteP nad nainatreP
 .uaiR  
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 .J nad L ,inayrrO  natuH id hanaT isakifitnedI nad isalosI .7102 .lutharifgaM
 ,udniL eroL lanoisaN namaT nasawaK a’apmilaK uanaD ratikeS
37 :)1(6 .ecneicS larutaN fo lanruoJ .hagneT isewaluS - 28 . 
 
,nettaP  sisehtnysoiB lairetcaB .6991 .kcilG .R .B dna L .C  elodnI fo -3-  .dica citeca
C na  loiborciM .J 702 :24 . - .022  
 
,otonarP  nad idayraH ,.inuyamhaR ,.Y  .K .S   lacimehcocisyhP .4102 .tihskaR
 detceleS fo sehcratS otatoP teewS detaerT erutsioM taeH fo seitreporP
 .seiteiraV naisenodnI lanoitanretnI   dooF lanruoJ hcraeseR  :)5(12 .
1302 - .8302  
 
.M ,atitarP  .Y  .S nad E   kilifomreT iretkaB isakifitnedI nad isalosI .2102 .artuP .R
iroggnoS id sanaP riA ataM rebmuS irad  .isabuknI iraH auD haleteS it
J lanru  stimoP kinkeT 1 :)1(1 , - .5  
 
ellivremmoP , C .J  .1102 .  s’omaclA slatnemadnuF   .ygoloiborciM fo ek isidE -  9
.rehsilbuP tteltraB dna senoJ :notsoB  
 
 .0002 .K ,namtahirP sanaN nainatreP ayadiduB  ( susomoc sananA  mitsiS .)
 .SANEPPAB ,naasedreP id nanugnabmeP nemejanaM isamrofnI
atrakaJ . laH 021 . 
 
P 02 .S ,hisgninawru 21 isalosI .  , P  nad isalupo K  isasiretkara B  iretka P  turale F  tafso
 adap T nad narakareP hareaD irad hana  ulukgneB uS , am t  .ar  lanruJ
nagnukgniL kinkeT  , 31  :)1( 101 - 801 . 
 
ijdaR , igolonketoiB nanareP .5002 .M   nagnabmegneP malad tifodnE aborkiM nad
311 :)3( 2 .naisamrafeK umlI lanruJ .labreH tabO - .621  
 
.N ,inimtaR  .P  itsiretkaraK .2102 .S  tubmaG nahaL naalolegneP nad k u  kutn
 .nainatreP nagnabmegneP J lanru  lamitpobuS nahaL 791 :)2(1 , - 602  
 
inayhoR , .B nad luZ .D  aB isalosI .4102 .itnairbiF .L  gnay sunegidnI iretk
 laisnetoP S  nasawaK id tubmaG hanaT lasA rezilitrefoiB negA iagabe
 .uaiR ,oliN osseT lanoisaN namaT nad durmaZ J lanru  apimF moJ  ,
)2(1 714 : - .924  
 
inadnawuR , salosI .4102 .itnailuY .E naD .A .itawamhkaR .N .M  ,isasiretkaraK ,i
 .inajnA anauG nad tafsoF turaleP iretkaB isakifitnedI nad ispirkS . 
 irgeN satisrevinU malA nauhategneP umlI nad akitametaM satlukaF
.atrakaygoY .atrakaygoY  
 
amizuR , isasiretkaraK nad isalosI .8102 .F   gnitomorP htworG tnalP
airetcabozihR  ( nairuD namanaT refsoziR irad )RPGP( sunihtebiz oiruD  
rruM  .). ispirkS .  malsI satisrevinU nakanreteP nad nainatreP satlukaF
.uaiR misaK firayS natluS irgeN  
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 nataafnameP .5102 .hadhaW .R nad haimalaS  gnitomorP htworG tnalP
airetcabozihR   idaP adap orguT tikayneP nailadnegneP malad )RPGP(
 .nataleS natnamilaK lakoL lanoisaN ranimeS gnidisorP   takaraysaM
sativredoiB   .aisenodnI 8441 :)6(1 - .6541  
 
higaraS  nahaL irad sessaniV fitpadA tafsoF turaleP iretkaB gninirkS .3102 .B .A ,
J aluG kirbaP ubeT  .rumiT awaJ gnajamuL netapubaK otorita ispirkS  .
 .rebmeJ satisrevinU malA nauhategneP umlI nad  akitametaM  satlukaF
.rebmeJ  
 
itawsaraS , .E ,.R  .R nad nesuH  .D   .7002 .tilakgnunamiS .M  sisilanA edoteM
 .hanaT igoloiB  nagnabmegneP nad naitileneP raseB ialaB  ayadrebmuS
.taraB awaJ .nainatreP nahaL  172  .lah  
 
rethceahcS  .9002 .M , ygoloiborkiM fo aidepolcycnE  .cnI reiveslE .noitidE drihT .
.lah 064 .ASU  
 
uzimihS  .9002 .amijihsU .Y dna awazaY .S ,.M ,  fo niartS gnisimorP A
 lacygoloiB roF .ps secymotpertS cityhpodnE lortnoC   rebmucuC fo
lohtaP tnalP neG lenruoJ .esoncarhtnA 72 :57 . - .63  
 
.U ,.Z.A ,rageriS  .N ,.inirojitsiluS ,.osranusidaH ,.lamkA .H ,.onosrahuS .W
 .8002 .irasatiwreP .D .R .R nad otradiW .H .T .inayidreM .A ,.onrakuS
nainatreP igoloiB naanibmeP tarotkeriD .   .naurujeK hagneneM halokeS
.atrakaJ  .lah 851  
 
atamramiS ,  .3102 .T  laciporT B  ot secruoseroi S  troppu B  rezilitrefoi I  dna yrtsudn
S  elbaniatsu A aisenodnI ni erutlucirg  . .BTI  .gnudnaB   62 .aisenodnI lah . 
 
 .0102 namkeaN nad ,riboS  .saneN nagnabmegneP margorP  ayaD natakgnineP
lanoisaN naluggnU tesiR iulaleM lanoisaN hauB gniaS  01 namalagneP .
.lanoisaN naluggnU hauB SANSUR nuhaT  .lah 042  
 
itairatuS  kutnu lortnokoiB snegA nagned hineB naukalreP .6002 .K .A .G ,
 hineB utuM nad lisaH natakgnineP ,asonkartnA tikayneP nailadnegneP
 .iabaC isatresiD  .rogoB nainatreP tutitsnI anajraS acsaP margorP .
.rogoB  
 
hisailuS .,  ,S marahuM .A nad itawadiW  .  .0102  ayakrepiD gnay sopmoK huragneP
 nahubmutreP padahret tafsoF turaleP nad negortiN tabmaneP iretkaB
.hanaT malad esatafsoF miznE sativitkA nad irpaK namanaT    lanruJ
 .arutlukitroH :)3(02  702 - .512  
 
 .3002 .S ,hisramuS rasaD  igoloiborkiM  . hailuK tatkiD  .  nasuruJ  hanaT umlI
 .atrakaygoY nareteV NPU nainatreP satlukaF lah 611 . 
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.D ,atrakidairuS  .R nad ,.A  .D   kupuP nad kinagrO kupuP .6002 .tilakgnunamiS .M
 .nainatreP nahaL ayadrebmuS gnabtiL raseB ialaB .itayaH  nadaB
nainatreP nagnabmegneP nad naitileneP NBSI .rogoB .  879 - 979 - 4749 -
75 -5 .9  
 
naT  1002 .uoZ .X .W dna X .R , setyhpodnE :  lanoitcnuF fo ecruoS hciR A
peR .dorP taN .stilobateM 844 :81 . - .954  
.M ,amatU  .Z   luggnU idaP sateiraV tapmE naijugneP .9002 .okoyraH .W nad H
netapubaK id uraB naakuB tubmaG hawaS adap   .namairaP gnadaP
aisorgA atkA lanruJ 21 . 65 : )1( - .lah 16  
.Y ,uyahaR .Y ,atinoiV  S,  tifodnE iretkaB talosI isnetoP .5102 .anaidsiL .L nad
 .negortiN natabmaneP malad ralaJ ibU namanaT rakA irad oiB aretneL . 
421 :)2(4 - .031  
      
oyulaW ,  .0102 .L   nad kinkeT igoloiborkiM malad rasaD edoteM  satisrevinU .
.lah 503 .gnalaM .sserP gnalaM hayidammahuM  
 
 nataafnameP kepsorP .3102 .iwamaS .M nad onotiP .D ,.hairaD .A ,otnuyhaW
 lanruJ .aisenodnI id tiwaS apaleK nanubekreP kutnu tubmaG nahaL
11 :)1(21 .fitkepsreP - .21  
 
marahuM .A nad ,hisailuS ,.S ,itawadiW  .  .0102  gnay sopmoK huragneP
bmaneP iretkaB ayakrepiD  tafsoF turaleP nad negortiN ta T  padahre
 malad esatafsoF miznE sativitkA nad irpaK namanaT nahubmutreP
.hanaT   .arutlukitroH lanruJ :)3(02  702 - .512  
 
 .5002 .S ,osraniW hanaT satilauK nad nataheseK rasaD hanaT narubuseK  avaG .
.lah 962 .atrakaygoY .aideM  





